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I:igure I 1. ‘1’imc = 1.003 ps, Zlop = 7.28 (smm M Fig. lo), u = 7.;3, :Ind w = 7.71.
This hcyins n sLX]LIence showing umpuld sclllicrcn-inmge profi]cs (righ[) as con[ours d
~klluc[i~m mglcs Mind by [he schiicrcn tiper[urc d the Glw.istcme-D;ilc cwnst;m[ O( [he
cxpm~ding lluid. All suhlicrcn contours overltip in this tigurc.

l~igurc 12. ‘1’inw= 2.()()()ps, ZLOT= 15,()(), u = 7.()-1,and w = 7.74. Schliurcn-im:lgc
con[~mrs correspond [o ditTcrcnt Gl:dstmc-Dale constants for a tlxed upmurt size. ‘I”hc1.
contour is [hilt for vu-y complex rnolc:ulcs. and [Iw Ilf[h onc from [he [op is for pure
nitrogen gals. ‘1’lw [ I contour is for ti system with u lqyr :Ipmurc [hm the onc usd in ~wr
cspcrimtn[s. Schlicrcn conmurs huvt [hc smw Illc:lning in I;i:s. 13-15.

Figure I 3. Time = ?? xl, u = (),()~, :tl’iCl W = 7.70..3.011 lls, q(,p = ----

Figuw 1-1. ‘1’imc = 4,()()1 ps, Z(,l) = 30,43, U = 6.N I, illld w = 7.67. (’~)lllp:lris(m ~)~
vck)city tickis up lo [his [illw show 111;1[self- sin; il:lr tll>w is CSlilbli ShtXl by -1 ps.



Figure 20. The first of it set of plots showing pmamcwr vulues [hnt thxribc the
hydrodynmnic history of sehxtcd volume elements. This plot is for elemcnf A in Fig. 1.
The units in this ftgurc imd the following ones itre cenlilllcter~grum-second units, d =
density, P = pressure, DZ = time-integrated diffusion distimce, “r = tcrnperaturc in K, Nl[;l)
= mean-free-p;llh of a nitrogen molecule, TI.31M = chtiriicteris[ic reuc[icm time for il

bimolecular rc:wlion with mhenius itcrivacion wwrgy of 1() 000” cal/nml imd mrhtmius
bimolecul;lr frequency f:lcmr of 1(i 12cm~/mol-s, TUNI = chmm:tcris[ic reiwlion time for u
unimckular reaction htiving mrhenius ti:tivution energy of 40 (XX)cid/mol ilnd arrhcnim
frequency tac[or of iol ~/s. The sharp vertical group of lin~s marks [he ilfiivid of the
detonation wave at the cell. Curves tit eitrlier times uc minimidly mtxmingful ilnd will not
be discussed here. To identify the meaningfu! pitrt iiftcr the detonation wuve, we nolc lhc
markings sttirting from the topmost and working down: d (solid), P (dctted), DZ (do[-

dilsh), T (solid), MI:P (solid), TBIM (dotted), TUN1 (solid). The slllilll Iinc wgnwni

milrk~ where [he rewxion-time curves cross the quench Iinc, which is the point where
rL!ilCtiOll tilllt U]llllk lilllC ilflW iniliiltioll. Tht crossing point is roughly where the rtil~tk)ll

qucnchus. In lhis (.ils~ lhesc rc:lctions quen~.h tihl>lit 0.4 us itftcr [IIc ilmivill ~lf th~

dulonillion WilvC. “l”h~ in[~griltd nwiln diffusim (.tis[iin~~, L~Z, is l~ss Ihiln ().1 Cslll
(cquivilkrlt [o 0.2 ps diffcrwx in itrrival time) by Ik time [~w fluid r~ii~h~s lhc mil..s

spwxromctw ilt Z. = 1.130 m (i~t 150-270 VS). This rcstll[ dcmonstrwcs the w:ry SIMIII
.scriunblil:g effect of nUde~L1lilr diffusion.

[:igure 21. I IYddynilmk history for Ccl] B, Fig. 1. Curve idcn[ifimkms ilr~ the s:mw
iIS in Fig. 17. Quench COIWS 1.2 ps :Iftm the d~k)niltk}n wi~v~. This ccl] is CXIIVUILXIto bc
clo.wr [o equilibrium thiln {’cII A.

[~igurc 22, I iistory (or Cell C. Qucnc.h itt 1.6 IIS ilft~r d~tt~nil[ion. ‘Ilis cull shlmltl IW
UVCI1 closur to quilihnum Ihilll (’c II 11, CUllS A. 11. illld C ilm’ iillltmg th~)s~ s:u1lIIIuLI in tll~

prcscllt CXIWriIllWl[ill conliguriuion.

l:igurc 23. I iislory for Ccl] D, (.@w.h c(mlcs ().2 ps uflcr dL’10llil[iOll, which is fmkr IIlilll

in Ckll A. This result suy IXSIS [hilt lIN c(mwr is :1good plucc [o sample ~tw Ihc most
rilpidly L]lICIICIIC(I Ill:ltUriillm

I;igm 2’1. [’olil[MI.iSoll” Of L’ollll)llk’d ilil(l CXllL?rilllUllllll Wqllullws (}1’ [illl~ -(.h’l~l)d k-r.

s~.hliurm sn:lpsh~jls f(w (Ic’:ollillio[l” of RI)X pclk’ls.
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Arrival Time Corresponds to Position in Charge

R DX Exploded Charge at 0.93 ps
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